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ABSTRACT 
The purpose of this paper is to provide the reader with an 
understanding of the special needs of the patient presenting with 
an artificial eye. Detailed is the function of the artificial device, 
insertion and removal technique, and general cleaning and 
maintenance procedures. Three key services the optometrist can 
provide are specified : protection via polycarbonate lenses; 
cosmesis through lens design; and maintenance of the shell and 
satisfactory aqueous discharge levels. 
KEY WORDS 
artificial eye 
enucleation 
evisceration 
implant 
polycarbonate lenses 
prosthesis 
The purpose of this paper is to provide the reader with an 
understanding of the special needs and concerns of the patient who 
presents with an artificial eye. The loss of an eye is a tragic and 
traumatic event accompanied by deep concerns and anxieties which 
the optometrist must recognize. This paper will detail this special 
case of Optometrist-Patient relationship as well as describe the 
basic services which all optometrists should be prepared to render. 
The loss of an eye can result in a far greater handicap than 
most realize, encompassing economic, psychological and social 
co ntext.1 Economic constraints result from limitations of job 
choice as well as the probability of increased absenteeism. 
Absenteeism is caused by the heightened fatigue resulting from the 
dependency on one eye as well as the stress arising from the need 
to shift the head to compensate for the reduced visual field. This 
factor can cause the individual to be more prone to injury and 
illness as well as requiring greater recovery time from the usual 
pressures of employment. The energy needed to re-adjust habitual 
responses exacts a toll resulting in a lowered frustration level, 
sleep disturbances and occasional resort to alcohol or drugs. 
The persona·lity changes caused by this handicap can have 
extensive effects, not only from the employment perspective, but 
also from the social standpoint. There is a tendency for 
monocularly impaired individuals to avoid large group activities as 
their limited visual field can result in the embarassment of 
"bumping" into things or people. Another factor causing this social 
withdrawal is the feeling that non-disabled i~ ndividuals are 
uncomfortable in their presence regardless of whether this 
situation is real or perceived. And, third, the stress of living with 
a reduced visual field saps energy leaving the individual 
chronically tired and less inclined to enter into social activities.2 
The potential loss of 'driving privileges' is one more factor 
contributing to the limiting of the economic and psychological 
welfare of the individual. Keeney and Garvey in their article about 
monocularity and driving reported that the monocular individual 
experiences seven times greater chance of accidents when 
compared to the general population.3 The American Association of 
Automotive Medicine has also recommended that monocularly 
impaired individuals be denied class 1 licenses, and additionally 
that such patients be warned by their physicians of the greater 
risk of auto accidents they face if they continue to drive.2 
There are three general conditions which necessitate the 
utilization of an artificial device: phthisical, eviscerature and 
enucleation. 
The phthiscal condition requires no surgery as the globe 
remains present and a shell is positioned directly over it. This 
condition, provides for a superior cosmetic fit. 4 
The pathological condition of the damaged eye dictates the form 
of removal. The usual surgery of choice for clear trauma to the 
anterior segment is termed an evisceration of the orbital 
contents. In this procedure the contents of the globe, cornea, iris, 
lens, vitreous, retina and choroid are evacuated. The implant will 
fill the scleral cavity. The better cosmetic result from an 
evisceration is not justification for its preference in light of the 
potential risks of sympathetic Ophthalmia.1 ,4 
Infection or the potential spread of infection is a primary 
condition warranting enucleation. This procedure is accomplished 
by a shallow incision around the limbus just deep enough to 
penetrate the conjunctiva and Tenon's Capsule. Traction is then 
applied to the circular flap, the episcleral tissue is separated from 
the overlying Tenon's Capsule and the four rectus muscles are 
identified and isolated at their insertions within the capsule. The 
optic nerve is then severed and rectus muscles sheaths are 
dissected free of fascial extensions. Tenon's Capsule remains and 
the implant is placed into it; the capsule is then closed around the 
implant .1 
The artifical eye "unit" is composed of two parts. The anterior 
part, the shell, is an acrylic material which must be shaped so that 
its movement in all positions of gaze results in the appearance of 
closely yoked coordination with the fellow eye. The second part is 
termed the implant and is available in numerous styles and designs. 
Most implants are of a synthetic plastic (methyl methacrylate) 
18mm in diameter, 1 and act as a substitute globe. The four rectus 
muscles are attached to the implant via the overlying Tenon's 
Capsule and provide the drive mechanism for the movement of the 
shell. 
(Exhibit #1) 
The optometric professional can and should provide valuable 
advice and help to the patient presenting with an artificial eye. 
Glasses utilizing polycarbonate lenses should be a mandate as it is 
only prudent to provide the best security of vision regardless of 
the corrective need. Glasses will also serve to protect the 
artificial eye as well as help eliminate the irritation caused by 
foreign material lodging between the shell and the eyelids. 
The cosmetic appearance of 'naturalness' and equality of 
appearance with the fellow eye is of primary importance to the 
patient. Equal vertical height of the palpebral fissures, symmetry 
of the lid contours and the position of the two eyes within their 
respective orbits are three of the most common patient concerns. 
Through the use of the appropriate lens power and axis prescribed 
for the 'balance' the optometrist can easily and successfully 
provide the solution to these asymmetries.s 
A palpebral fissure that appears too wide i·n all directions can 
be improved by the use of a minus spherical lens which will minify 
the image. Conversely a plus sphere lens will provide the desired 
magnification in cases where the fissure is too narrow. An 
important secondary benefit will be that these lenses provide the 
illusion of bringing the eye either anterior or posterior from the 
true artificial eye posture. 
A minus cylinder with axis 090 will provide the appearance of a 
greater vertical dimension in cases where the vertical dimension 
of the fissure appears too restricted. When the fissure position is 
such that the upper lid margin is distributed upwards temporally 
and downward nasally the solution lies in the use of a minus 
cylinder lens with the axis placed along a line from upper nasal to 
lower temporaLS 
Base down prism (6-1 0 prism diopters) can effectively enhance 
the case where the entire prothesis appears lower than the fellow 
eye. This results in additional thickness and plastic frames 
coupled with edging utilizing a hidden bevel are the most 
appropriate.s 
The removal of an artificial eye is a relatively simple 
procedure; however, as all artificial eyes are not removed with the 
same applied force or ease the practicioner should be prepared to 
receive the shell as soon as the procedure commences. Failure to 
be ready at the onset can result in dropping the shell and 
potentially causing scratches or breakage. Removal is 
accomplished in the following manner: The patient is advised to 
look upwards towards the ceiling as the practicioner places his 
index finger on the lower lid approximately one third the distance 
from the inner canthus. The lid is then lightly depressed 
downwards and concurrently towards the outer canthus. This 
action should result in the partial slippag.e of the shell from the 
socket. The patient is advised to gaze downward which should 
complete the release with the shell falling into the practicioner's 
cupped hand. A small suction cup device may be used for removing 
and inserting the prothesis to reduce finger contact. 
Adequate aqueous production is necessary for the over all 
comfort of the patient with an artificial eye. The 1981 American 
Society of Ocularists Journal article, "Artificial Eyes and Tear 
Measurements" reported that prosthesis wearers were found to 
have about 10% of the normal tear production with the secretion 
level dropping even further with advancing age.G Reflex tears 
supply the principle aqueous component of tears. However, as the 
corneal nerves are absent and the bulbar conjunctiva is covered by 
the artificial eye, reflex tearing is markedly reduced limiting the 
ability of the tears to adequately wash away the mucous 
secretions of the goblet cells.6,8 This reduced flow of aqueous 
contributes to the drying of the mucous secretions of the goblet 
cells on the anterior surface of the prosthesis. The molecular 
make up of these glycoproteins is such that dried mucous bonds to 
each other as well as to the prosthesis resulting in formation of 
plaque (protein deposit) which is very resistant to rehydration. 
The removal of these proteins is addressed in the routine care 
section of this paper. 
There are four general conditions leading to excessive 
production of mucous causing both discomfort and embarassment 
to the wearer. Bacterial infections, which may cause increased 
secretion, are indicated by a burning, itching sensation of an 
injected socket. A socket culture will provide a positive diagnosis 
for which treatment is generally an antibiotic appropriate for the 
culture result. Any substance foreign to the socket can cause an 
irritation generating excess mucous. The most common source is 
airborn irritants, but other causes might be from an eyelash or 
fuzz of a facial tissue. An allergic reaction will also result in 
excess mucous generation. There are numerous causes of such 
reactions: pollen, dust, hair, food and medications to list a few. 
However, a significant key to determining the cause as allergic is 
whether the fellow eye is experiencing the same mucous response. 
The fourth factor resulting in excess mucous production is related 
to actual fit of the artificial eye. A poor fit, scratches or chips 
can leave the socket chronically irritated generating excess 
secretions. The usual remedy to this condition is polishing of the 
unit which should be performed by an ocularist on an annual basis. 
New patients are often surprised to learn that they do not need 
to remove the prosthesis routinely for washing or cleaning. The 
patient should be able to wear the prosthesis continually under 
normal conditions where the presence of excess mucous or 
secretions is not present. Preliminary evidence from a study 
conducted by Dr. Roberto Vasquez6 of Panama indicates that 
patients who rarely remove their prosthesis experience low and 
stable amounts of bacterial formation while daily removal and 
cleaning generates a wide range of bacteria. In this study 
infrequent removal was defined as once every two months. 
However, there are conditions when the removal is warranted and 
the single most important step to insure the minimization of 
infection is that the wearer always wash his hands well before 
handling the artificial eye. 
Dried discharge on the front of the eye or lids can be easily 
removed simply by flushing the area with warm water. If this is 
not effective the eye should be removed and soaked for a few 
minutes in warm soapy water followed by a vigorous finger rubbing 
of the piece. A washcloth or other material should never be used.9 
In the event of a heavy build up of discharge or protein deposits 
contact lens cleaners such as Opticlean II (Alcon labs) or Boston 
Cleaner (Polymer Corporation) are helpful. Simply follow the 
directions for the contact lens cleaner followed by a warm soapy 
water cleaning and rinsing. 
Cold, hot, or dry weather and wind all tend to evaporate 
moisture on the surface of the eye often contributing to an 
unnatural blink and lid irritation. Silicon based lubricants are 
considered the most effective for alleviating these kinds of 
discomfort.1 o Currently available products are Enuclene (Alcon 
labs), Sii-Ophtho (Hansen Ophthalmic Development labs) or a 
contact lens wetting solution all of which may be helpful. 
The thorough cleaning and rinsing of the shell is the first step 
in the insertion process. The shell is held between the forefinger 
and thumb of one hand with the narrow end positioned towards the 
patient's nose and slightly elevated from the horizontal. With the 
other hand the upper lid is retracted and the superior portion of the 
shell is placed under the lid and gently pushed upwards and held in 
position. The lower lid is then slightly depressed providing the 
space for the shell to slide inward and behind the lid. The patient 
should then be instructed to look in several positions of gaze to 
insure satisfactory coordination with the fellow eye.4 If the loss 
of visual synchronization occurs there may be displacement or 
migration of the implant. The principle causes are related to 
secondary infection or foreign body reaction to the implant or 
suture materiat.11 In such cases the patient should be referred to 
the oculo-plastic surgeon. 
The optometric practicioner can provide services for which the 
monocular patient receives direct benefit. Three examples 
presented are polycarbonate lenses, cosmetic l,ens application and 
help in the control of appropriate mucus discharge levels. 
Providing these services will also help in retaining this patient for 
the most important services of all: A visual examination on an 
annual basis to ensure the health of the remaining eye. 
Exhibit #1: Relationship of the methyl methacrylate implant and the shell 
Drawing by Scott A. Warner. 
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